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ABSTRACT (amended) 

Problem The present invention addresses the problem of offering a plaster with 
improved sealing properties. 

Solution Metal oxides are provided in a matrix for a plaster, and this matrix for a 
plaster is coated and affixed to a backing to form a plaster. The present 
invention offers a plaster with improved sealing properties. 



CLAIMS 

1. A matrix for a plaster characterized by containing a metal oxide. 

2. A matrix for a plaster as recited in claim 1 wherein the metal oxide is one or 
more types chosen from among titanium dioxide, red iron oxide, yellow iron oxide and 
black iron oxide. 

3. A matrix for a plaster as recited in claim 1 or 2, characterized in that the metal 
oxide has been pulverized by a pulverizer or a bantam mixer. 

4. A plaster formed by coating/affixing onto a backing a matrix for a plaster as 
recited in any one of claims 1-3. 
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DETAILED DESCRIPTION OF THE INVENTION 

Field of Industrial Application 

The present invention relates to a matrix for a plaster and a plaster containing a powder. 
Prior Art 

A plaster i§ an effective means of improving the percutaneous absorptivity of 
pharmaceuticals which are difficult to absorb transdermally, and the introduction of 
plasters has made possible the development of percutaneous absorption formulations of 
pharmaceuticals which have heretofore been held to be difficult to absorb through the 
skin. Additionally, plasters offer a useful means of controlled release, and are effective 
for eliminating errors in the drug intake of patients. For this reason, to date, plasters 
such as nitroglycerin have been developed and put to practice. Additionally, plaster 
formats have been used not only in pharmaceuticals, but also in cosmetics in the form of 
packs or the like to make use of the percutaneous absorption promoting function 
thereof. 

Plasters are normally in a form where a matrix in which is dispersed an adhesive such as 
an acrylic polymer or rubber polymer, a pharmaceutical and arbitrary ingredients for the 
formulation such as polyhydric alcohols is spread/affixed to a backing such as a fabric 
or polyester, this being achieved by dispersal in a dispersion medium such as water for 
coating on the backing and drying/affixing, or by dissolving the matrix ingredients in a 
solvent such as toluene, coating and drying/affixing. While these types of plasters may 
contain powders such as kaolin as an arbitrary ingredient, the attempt to include metal 
oxides such as titanium dioxide and iron oxide have not been successful as yet. This is 
due to the drawback that these metal oxides are difficult to disperse uniformly in these 
dispersion media and solvents in the presence of such adhesives. 

On the other hand, better sealing properties have been demanded of plasters, and while 
the lamination of the backings has been attempted, an increase in the sealing properties 
made rashes and swelling of the skin more likely to occur, so that improvements in the 
sealing property have been difficult to accomplish. Additionally, the dispersal of metal 
oxides in the matrix in order to improve the sealing properties has been completely 
unknown. 

Problems to be Resolved by the Invention 

The present invention has been achieved in view of this type of situation, and addresses 
the problem of offering a plaster with improved sealing properties. 



Means for Resolving the Problems 
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As a result of diligent research in search of a plaster with improved sealing properties, 
the present inventors found that a plaster wherein a matrix for a plaster characterized by 
containing metal oxides such as titanium dioxide, iron oxide and zinc oxide is charged 
onto a backing has these types of effects, thereby accomplishing the invention. 
Herebelow, the present invention shall be explained in detail focusing on modes for 
carrying out the invention. 

Modes for Carrying Out the Invention 

(1) Matrix for Plaster of the Present Invention 

The matrix for a plaster of the present invention is characterized by containing metal 
oxides. As examples of metal oxides capable of being used in the present invention, 
there are titanium dioxide, red iron oxide, yellow iron oxide, black iron oxide, cobalt 
oxide, chrome oxide, zinc oxide and alumina, of which titanium dioxide, red iron oxide, 
yellow iron oxide and black iron oxide are favorable for improvement of the sealing 
properties, further among which titanium dioxide and red iron oxide are most favorable. 
It is possible to use just a single type, or to use two or more types, but it is more 
preferable to use two or more types, and among the combinations of two or more types, 
the combination of titanium dioxide and red iron oxide is particularly favorable. A 
favorable mixing proportion for this combination is titanium dioxide : red iron oxide = 
1 : 9 to 9 : 1, and 3 : 7 to 7 : 3 is more favorable. When including these metal oxides 
in the matrix of the present invention, it is possible to add them as is, but due to their 
tendency to form aggregations, they should preferably be pretreated with a pulverizing 
process. As the pulverization method, it is possible, for example, to employ method of 
adding a dispersion medium and a surfactant and forming a paste by means of a ball 
mill, dynamill or a roller, or a method of pulverizing with a pulverizer or bantam mixer, 
of which it is particularly favorable to use the method of pulverizing with a pulverizer 
or bantam mixer. In this method of pulverizing with a pulverizer or bantam mixer, 
sticking will tend to occur with the metal oxides when used alone, so that it is preferable 
to add 20-50 wt% of talc or sericite with respect to the metal oxides to prevent such 
occurrences. The preferable content of the metal oxides in the matrix is 0.001-10 wt%, 
more preferably 0.05-5 wt%. The matrix of the present invention may also contain, 
aside from the metal oxides, arbitrary ingredients normally used in plaster matrices. 
As examples of such arbitrary ingredients, there are one or more types of adhesives such 
as polymers and/or copolymers of acrylic acid esters, methacrylic acid esters and the 
like, and polymers and/or copolymers of isoprene, styrene, butene and the like, 
pharmacologically active ingredients such as anti-inflammatory agents, pain killers, 
humectants and steroids, polyhydric alcohols such as butene diol and glycerin, and 
percutaneous absorption promoters such as phospholipids, menthol and eizon. The 
plaster of the present invention can be produced according to established methods from 
these arbitrary ingredients and necessary ingredients. The matrix of the present 
invention can be used not only as a matrix for a plaster but also as a matrix for 
iontophoresis, and use as a matrix for iontopphoresis is included within the technical 
scope of the present invention. Since the matrix of the present invention contains 
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metal oxides as a sealing reinforcement agent, it gives exceptional sealing effects when 
affixed to a backing and used as a plaster, thereby improving the percutaneous 
absorption of pharmacologically active ingredients. 

(2) Plaster of the Present Invention 

The plaster of the present invention is formed by coating/affixing the above-described 
matrix for a plaster onto a backing. Examples of backings include fabrics, polyesters, 
non-woven fabrics, lint fabrics, nylon and PET. As an affixation method, for example, 
a coating fluid formed by diluting the matrix with a dispersion or solvent such as water 
or an organic solvent is uniformly coated onto the backing with a coating bar or doctor 
blade, then dried under ventilation for 48 hours at 40 °C. Additionally, as the coating 
thickness, about 150 . m in the state of the coating fluid during coating is favorable. 
The plaster of the present invention can be used as a pharmaceutical product when using 
anti- inflammatories, steroids or pain killers as the active ingredients, or can be used as 
cosmetics or non- pharmaceutical products when using thymol, humectants, melanin 
production inhibiting agents, acne preventing agents and cuticle plug removing agents 
as the active ingredients. Additionally, the plaster of the present invention excels in its 
sealing properties and is not likely to cause undesirable symptoms such as swelling, so 
that it has exceptional effects with respect to the percutaneous administration of 
pharmaceuticals which are difficult to administer through normal percutaneous delivery 
or require controlled release. 

Examples 

Herebelow, the present invention shall be described in detail by giving examples, but 
the present invention is of course not restricted to these examples. 

<Example 1> 

Production Example 

A solution for a plaster matrix was made according to the formulation indicated below. 
That is, the powder ingredients were pulverized in a pulverizer to which was attached a 
0.1 mm circular holed screen, the formulation ingredients were mixed well, the plaster 
matrix solution was coated onto a 25 . m thick PET sheet to a wet film thickness of 150 
. m, and affixed by drying for one hour at 60 °C, whereby the matrix of the present 
invention was attached to the PET, after which a liner was pressed on to obtain a plaster 
for a cosmetic composition. The composition after coating and drying is also shown. 
In this plaster, the powder dispersal is extremely good, and no color variations could be 
seen. 



Nicazole TS-620 

(methyl acrylate/2-ethylhexyl acrylate copolymer emulsion) 
POE (20) oleyl ether 



5.48 wt. pts. 
0.25 wt. pts. 
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Sodium hyaluronate 

Glycerin 

Powder 

Titanium dioxide 
Red iron oxide 
Talc 



0.2 wt. pts. 
0.4 wt. pts. 
0.2 wt. pts. 



0.07 wt. pts. 
0.07 wt. pts. 
0.06 wt. pts. 



(Ingredient Composition after Coating/Drying) 



Non-evaporated part of Nicazole TS-620 

(methyl acrylate/2-ethylhexyl acrylate copolymer emulsion) 

POE (20) oleyl ether 

Sodium hyaluronate 

Glycerin 

Powder 



75.5 wt. pts. 



5.8 wt. 
4.7 wt. 
9.3 wt. 
4.7 wt. 



pts. 
pts. 
pts. 
pts. 



Titanium dioxide 1.7 wt. pts. 

Red iron oxide 1.7 wt. pts. 

Talc 1.3 wt. pts. 



<Example 2> 
Production Example 

A powder was mixed without any treatment with the same formulation as the 
above-described Example 1. The resulting plaster had some slight color variations. 

<Example 3> 

Using the same formulation as the above-described Example 1 but without treating only 
the powder, the formulation ingredients were mixed together, after which they were 
passed through a roDer to produce a coating fluid to make the plaster. As a result, the 
dispersion of the powder was better than Example 2, but not as good as Example 1. 

<Example 4> 

Comparative Use Test 

Use tests where performed by a total of 40 females suffering from irritated skin in 
groups of 10, with respect to the plasters of Examples 1-3 and a Comparative Example 
which excluded the powder. That is, these plasters were coated onto the entire surface 
of the face twice daily in the morning and at night for a period of 2 weeks, and 
questionnaires were filled out concerning the level of improvement of the irritated skin. 
That is, they were evaluated under the criteria: ++: considerable improvement, +: 
improvement, ±: slight improvement, -: no improvement. The results are shown in 
table 1. From this table, it is possible to see that the plaster of the present invention 
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excels in sealing properties, as a result of which the percutaneous absorption of the 
active ingredients is improved. 



Sample 


++ 


+ 


+ 




Example 1 


6 


3 


1 




Example 2 


1 


•4 


5 




Example 3 


2 


5 


3 




Comparative Example 




7 


2 


1 



<Example 5> 



Production Example 

A solution for a plaster matrix was made according to the formulation indicated below. 
That is, the powder ingredients were pulverized in a pulverizer to which was attached a 
0.1 mm circular holed screen, the formulation ingredients were mixed well, the plaster 
matrix solution was coated onto a 25 . m thick PET sheet to a wet film thickness of 150 
. m, and affixed by drying for one hour at 60 °C, whereby the matrix of the present 
invention was attached to the PET, after which a liner was pressed on to obtain a plaster 
for a cosmetic composition. The composition after coating and drying is also shown. 
In this plaster, the powder dispersal is extremely good, and no color variations could be 
seen. Upon performing a use test with 10 female panelists suffering from irritated skin 
as in Example 4, 9 responded with +'s and 1 responded with ±. 

Nicazole TS-620 

(methyl acrylate/2-ethylhexyl acrylate copolymer emulsion) 
POE (20) oleyl ether 
Sodium hyaluronate 
Glycerin 
Powder 

Titanium dioxide 0.03 wt. pts. 

Red iron oxide 0.03 wt. pts. 

Talc 0.14 wt. pts. 

(Ingredient Composition after Coating/Drying) 

Non-evaporated part of Nicazole TS-620 
(methyl acrylate/2-ethylhexyl acrylate copolymer emulsion) 
POE (20) oleyl ether 
Sodium hyaluronate 
Glycerin 
Powder 



5.48 wt. pts. 

0.25 wt. pts. 
0.2 wt. pts. 
0.4 wt. pts. 
0.2 wt. pts. 



75.5 wt. pts. 



5.8 wt. pts. 
4.7 wt. pts. 
9.3 wt. pts. 
4.7 wt. pts. 
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Titanium dioxide 0.7 wt. pts. 

Red iron oxide 0.7 wt. pts. 

Talc 3.3 wt. pts. 



<Example 6> 
Production Example 

A solution for a plaster matrix was made according to the formulation indicated below. 
That is, the powder ingredients were mixed well, the plaster matrix solution was coated 
onto a 25 . m thick PET sheet to a wet film thickness of 150 . m, and affixed by drying 
for one hour at 60 °C, whereby the matrix of the present invention was attached to the 
PET, after which a liner was pressed on to obtain a plaster for a cosmetic composition. 
The composition after coating and drying is also shown, 



50% Polyvinyl acetate ethanol solution 3 wt. pts. 

4% Ethyl cellulose ethanol solution 5 wt. pts. 

Octyl dodecanol 0.6 wt. pts. 

Sodium trehalose sulfide 0.1 wt. pts. 

Powder 0.1 wt. pts. 



Titanium dioxide 0.01 wt. pts. 

Red iron oxide 0.02 wt. pts. 

Talc 0.04 wt. pts. 

Sericite 0.03 wt. pts. 



(Ingredient Composition after Coating/Drying) 



Polyvinyl acetate 60 wt. pts. 

Ethyl cellulose 8 wt. pts. 

Octyl dodecanol 24 wt. pts. 

Sodium trehalose sulfide 4 wt. pts. 

Powder 4 wt. pts. 

Titanium dioxide 0.4 wt. pts. 

Red iron oxide 0.8 wt. pts. 

Talc 1.6 wt. pts. 

Sericite 1.2 wt. pts. 



< Example 7> 
Production Example 

A solution for a plaster matrix was made according to the formulation indicated below. 
That is, the powder ingredients were mixed well, the plaster matrix solution was coated 
onto a 25 . m thick PET sheet to a wet film thickness of 150 . m, and affixed by drying 
for one hour at 60 °C, whereby the matrix of the present invention was attached to the 
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PET, after which a liner was pressed on to obtain a plaster for a cosmetic composition. 
The composition after coating and drying is also shown. 



50% Polyvinyl acetate ethanol solution 3 wt. pts. 

4% Ethyl cellulose ethanol solution 5 wt. pts. 

Octyl dodecanol 0.6 wt. pts. 

Albutin 0.1 wt. pts. 

Powder 0.1 wt. pts. 



Titanium dioxide 0.01 wt. pts. 

Red iron oxide 0.02 wt. pts. 

Talc 0.04 wt. pts. 

Sericite 0.03 wt. pts. 



(Ingredient Composition after Coating/Drying) 



Polyvinyl acetate 60 wt. pts. 

Ethyl cellulose 8 wt. pts. 

Octyl dodecanol 24 wt. pts. 

Albutin 4 wt. pts. 

Powder 4 wt. pts. 

Titanium dioxide 0.4 wt. pts. 

Red iron oxide 0.8 wt. pts. 

Talc 1.6 wt. pts. 

Sericite 1.2 wt. pts. 



<Example 8> 



Production Example 

A solution for a plaster matrix was made according to the formulation indicated below. 
That is, the powder ingredients were pulverized in a pulverizer to which was attached a 
0.1 mm circular holed screen, the formulation ingredients were mixed well, the plaster 
matrix solution was coated onto a 25 . m thick PET sheet to a wet film thickness of 150 
. m, and affixed by drying for one hour at 60 °C, whereby the matrix of the present 
invention was attached to the PET, after which a liner was pressed on to obtain a plaster 
for a cosmetic composition. The composition after coating and drying is also shown. 



Nicazole TS-620 5.48 wt. pts. 
(methyl acrylate/2-ethylhexyI acrylate copolymer emulsion) 

POE (20) oleyl ether 0.25 wt. pts. 

Indomethacin 0.2 wt. pts. 

Glycerin 0.4 wt. pts. 

Powder 0.2 wt. pts. 

Titanium dioxide 0.07 wt. pts. 

Red iron oxide 0.07 wt. pts. 
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Talc 



0.06 wt. pts. 



(Ingredient Composition after Coating/Drying) 



Non-evaporated part of Nicazole TS-620 

(methyl acrylate/2-ethylhexyl acrylate copolymer emulsion) 

POE (20) oleyl ether 



75.5 wt. pts. 



Indomethacin 

Glycerin 

Powder 



5.8 wt. pts. 
4.7 wt. pts. 
9.3 wt. pts. 
4.7 wt. pts. 



Titanium dioxide 1.7 wt. pts. 

Red iron oxide 1.7 wt. pts. 

Talc 1.3 wt. pts. 



< Example 9> 
Production Example 

A solution for a plaster matrix was made according to the formulation indicated below. 
That is, the powder ingredients were pulverized in a pulverizer to which was attached a 
0.1 mm circular holed screen, the formulation ingredients were mixed well, the plaster 
matrix solution was coated onto a 25 . m thick PET sheet to a wet film thickness of 150 
. m, and affixed by drying for one hour at 60 °C, whereby the matrix of the present 
invention was attached to the PET, after which a liner was pressed on to obtain a plaster 
for a cosmetic composition. The composition after coating and drying is also shown. 



Nicazole TS-620 

(methyl acrylate/2-ethylhexyl acrylate copolymer emulsion) 
POE (20) oleyl ether 



5.48 wt. pts. 



Indomethacin 

Glycerin 

Powder 



0.25 wt. pts. 
0.2 wt. pts. 
0.5 wt. pts. 
0.1 wt. pts. 



Titanium dioxide 0.04 wt. pts. 

Red iron oxide 0.04 wt. pts. 

Talc 0.02 wt. pts. 



(Ingredient Composition after Coating/Drying) 



Non-evaporated part of Nicazole TS-620 

(methyl acrylate/2-ethylhexyl acrylate copolymer emulsion) 

POE (20) oleyl ether 



75.5 wt. pts. 



Indomethacin 

Glycerin 

Powder 



5.8 wt. pts. 
4.7 wt. pts. 
11.6 wt. pts. 
2.4 wt. pts. 



Titanium dioxide 0.9 wt. pts. 
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Red iron oxide 0.9 wt. pts. 

Talc 0.6 wt. pts. 

<Example 10> 

A comparison of the anti-inflammatory effects was performed under a guinea pig 
carrageenin edema model using one group of six Hartley-type white guinea pigs (male, 
300-350 g) with respect to the plasters of Examples 8 and 9, and Comparative Example 
2 wherein the powders of Examples 8 and 9 were replaced with glycerin. That is, 
these plasters were applied for 48 hours to the foot pads of guinea pigs with a 
carrageenin edema, and the disappearance of the edema was observed. The control 
group was not given a plaster, and observations were made under the standards of ++: 
extreme disappearance, +: clear disappearance, ±: slight disappearance and -: same level. 
The results are shown in Table 2. As a result, it was shown that the plaster of the 
present invention excels in a percutaneous absorption effect of indomethacin which is 
an anti-inflammatory agent, and has a greater effect of edema disappearance than the 
Comparative Example. 



Sample 


++ 


+ 


+ 




Example 8 


3 


2 


i 




Example 9 


1 


2 


3 




Comparative Example 2 




4 


2 





Effects of the Invention 



The present invention allows a plaster with improved sealing properties to be offered. 
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